ABSTRACT. Females of the following species are described, illustrated and associated with their male counterparts: Rhyacophila obscura MARTYNOV, R. bidens KIMMINS, R. ngulpa SCHMID and R. kadaphes SCHMID.
INTRODUCTION
The genus Rhyacophila is Holarctic in distribution, containing over 781 species over the globe (MORSE 2012) . The evolution, distribution and dispersal of Rhyacophila species have been discussed by ROSS (1956) and SCHMID (1970) . MEY (1999) has investigated the origin and distribution patterns of the genus in the islands of Southeast Asia. Sifting of the literature world reveals that most of the Trichopteran fauna is described on the basis of males only and most workers have taken no note of the female counterpart. This is true of the Indian caddis fly fauna as well. In the genus Rhyacophila, which is represented by 164 species from India and its immediate surroundings, only 104 females are associated with their male counterparts. In spite of the fact that females are commonly available and can easily be associated with their males on the basis of certain morphological features and the more so when both sexes are collected from so many spots together, most of the females remained undescribed and unassociated. It is in view of the paucity of knowledge of this aspect that the present study was undertaken. There are many female genitalic attributes which can be exploited in this direction.
Outside India the works of ROSS (1944) , SCHMID (1981) , KISS (2003 KISS ( , 2011a and ARMITAGE & AREFINA (2003) are worth mentioning. ROSS (1944) and SCHMID (1981) gave keys for females of 6 and 63 Rhyacophila species found in Illinois and Canada respectively. SCHMID (1981) and NIELSEN (1980) gave a thorough characterization of the female of the Rhyacophila genus. Works on females of Rhyacophila from India and its surroundings include KIMMINS (1953) , SCHMID (1959 SCHMID ( , 1970 and KISS (2003 KISS ( , 2011a .
Material and methods
Specimens belonging to this genus were collected from high altitude streams using a 15 watt UV or black light, powered by a sealed rechargeable 12-volt battery for 1-3 hours beginning at dusk. The caddisfly material so collected was killed and preserved in 95% ethanol with a drop of glycerine. The male genitalia were removed with the help of finetipped forceps and were treated with the lactic acid procedure provided by BLAHNIK et al. (2007) . For female genitalia, after treating the material with the lactic acid procedure, a syringe full of alcohol was used to flush out the abdomen. The illustrations were prepared with the aid of a zoom stereoscopic binocular (Kyowa Getner DVZ-555 with maximum magnification of 90X) fitted with an ocular grid in one eyepiece. The inking of the final drawings was done with rottering black ink. The illustrations were scanned at 600 dpi black & white, and mounted on to plates in Adobe©Photoshop©8.0.The genitalic terminology corresponds with that of NIELSEN (1980) . Material examined is deposited in the Museum of Department of Zoology and Environmental Sciences, Punjabi University, Patiala, India.
Systematics
Rhyacophila obscura group: ROSS (1956) originally placed as R. bidens KIMMINS, 1953 and R. obscura MARTYNOV, 1927 
Female
Average length of forewing 8.73 mm and that of antenna 5.82 mm. Colour of entire body dark brown except antenna, wings, maxillary palps, labial palps and legs, which are pale yellow in colour.
Genitalia. Segment VI with spine ventrally and tergum and sternum of segment VII rounded in outline. Segment VIII long and tapering posteriorly with dorsal margin shorter than ventral margin in lateral view. Pair of long slender apodemes extending anterad to middle of segment VI (Fig. 1 ). Posterodorsal margin of VIII segment with V shaped indentation ( Fig. 2 ) whereas its posteroventral margin deeply and narrowly notched ( Remarks A member of the R. obscura group, this is the first description of the female of this common species. It is very similar to R. bidens KIMMINS, 1953 but easy to distinguish because:
• the tergum of segment VIII in R. obscura is not concave posteriorly (Fig. 1 ) but in R. bidens segment VIII is concave near the posterior margin (Fig. 6); • in the ventral view the apices of the intermediate process in R. obscura is triangular (Fig. 5 ) whereas in R. bidens it is rounded in outline (Fig. 10) .
Rhyacophila bidens KIMMINS, 1953
( 
Female
Average length of forewing 9.7 mm and that of antenna 6.9 mm. Colour of entire body dark brown. Genitalia. Both pairs of apodemes extending anteriorly until segment VII. Intersegmental membranes between VI-VII, VII-VIII and VIII-IX, capable of protraction and retraction. In lateral view dorsal margin of segment VIII curved at middle and rounded posteriorly (Fig. 6) . Contour of posterior margin of tergum and sternum of segment VIII as shown in Figs 7, 8 respectively. Intermediate process of vaginal apparatus in ventral view divided into two lobes which are free at tip and afterwards fused along the central line (Fig. 10) . 
Material examined

Remarks
In Vietnam the female genitalia of this widely distributed species has already been described by ARMITAGE & AREFINA (2003) . However, the female genitalia of the Indian population of this species differs slightly from that of the Vietnam population: R. bidens found in Vietnam with the intermediate process of the vaginal apparatus in the lateral view is pointed and the posterior process is subequal to the intermediate process (Fig. 12) , but in the Indian species the intermediate process of the vaginal apparatus in the lateral view is rounded and the posterior process is smaller than the intermediate process (Fig. 9) . The contours and incisions of the posterior margins of VIII tergum and sternum are also different in the population of this species in both countries (Figs 7, 8, 11) .
Rhyacophila hingstoni group
The Rhyacophila hingstoni group was established by ROSS (1956) . It was placed in the Rhyacophila divaricata branch by SCHMID (1970) . This group is widespread within the Indian sub-continent.
Rhyacophila ngulpa SCHMID, 1970
( Rhyacophila ngulpa SCHMID. India (Uttarakhand); R. ngulpa SCHMID, 1970 : 171, pl. XXVI, figs 7-8, male. "Uttarakhand: Pauri Garhwal, 1800 .
Female
Average length of forewing 17.4 mm and that of antenna 15.2 mm. Body dark brown, wings and legs pale brown, antenna, maxillary palps and labial palps with brown and yellow bands.
Genitalia. In lateral view segment VIII 1/3 rd in length as compare to segment VII and its dorsal margin almost half that of ventral margin. Posterolaterally segment VIII with L shape indentation. Length of basal apodeme almost same as that of segment VII and is bifurcated posteriorly (Fig. 13) . Tergum of segment VIII with deep indentation and a deep parallel groove in its centre (Fig. 14) . In ventral view segment VIII trilobed with median lobe further shallowly notched (Fig. 15 ). Posterior process of vaginal apparatus rounded and intermediate process very long (Fig. 16 ). 
Material examined
Female
Average length of forewing 14.5 mm and that of antenna 12 mm. Colour of entire body black brown except wings which are light brown.
Genitalia. Segment VIII in lateral view simple in shape and dorsal apodeme extends anteriorly until Vth segment whereas basal apodeme arises from segment VI and extends posteriorly up to segment VII and is slightly bifurcated at tip (Fig. 18) . Tergum of segment VIII simple in outline and without any indentation along the posterior border (Fig. 19 ) but sternum with a shallow indentation (Fig. 20) Remarks From Pakistan only the lateral view of segment VIII of the female genitalia of this species is described by SCHMID (1959) but in India its female exhibits some morphological differences with respect to the posterior margin of segment VIII. The posterior margin of segment VIII in the species described by SCHMID has a triangular outgrowth (Fig. 23) but from India this margin is without such an outgrowth.
